This paper points to the value of broadening the palette of approaches to climate change futures beyond the dominant methods of empiricist predictive trends and expert scenarios. The first half of the paper contextualises the climate change discourse within the field of futures studies and explores potential points of dialogue between a number of futures approaches and the most prominent of the climate protection work. The second half of the paper introduces a case study of community based participatory approaches involving community scenario writing and community visioning, which enacts a collaborative engagement between futures researchers and climate-vulnerable communities. However, any participatory futures method chosen to facilitate climate change adaptation must be context-aware in both its design and implementation if it is to facilitate adaptability and resilience in climate-vulnerable communities.
Introduction
The purpose to this paper is to discuss the application of participatory futures methods to climate change adaptation research. We begin by discussing the climate change context, with particular reference to a move from passive adaptation to active co-evolution. We then develop a typology to illustrate the range of "futures methods" that may be applicable to climate change adaptation research, and go on to specifically discuss how participatory futures approaches may aid in facilitating active co-evolutionary adaptation. Lastly, we discuss the application of a participatory futures approach in a rural area of Australia in order to draw reflections on its utility for building resilience and climate change adaptation.
Climate Change Adaptation: Towards Co-evolution
The complex issue of anthropogenic climate change endangers our entire planet as it tracks a path to radical, rapid, and potentially irreversible, changes in the global ecosystem in the relatively near-term future-within a century. The Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) (2007) stated that "Warming of the climate system is unequivocal, as is now evident from observations of increases in global average air and ocean temperatures, widespread melting of snow and ice, and rising global average sea level" (p.1).
Of the two main strands being undertaken in the broad area of climate futures, climate mitigation and climate adaptation, this paper is concerned with the latter. In contrast to mitigation, which must be tackled on a cooperative global scale, because of the global nature of anthropogenic climate change, adaptation involves responses to the local effects of this global challenge. Indeed, even if greenhouse gas (GHG) emissions were stabilised today, the accumulated GHGs in the atmosphere and associated climate change events would still require significant adaptation. The kinds of foresight and preparation that are imperative in these circumstances have been referred to as "adaptive capacity". Adaptive capacity is a complex and dynamic set of capabilities and, although generally assisted by the strength of a society's productive assets, even societies with "high adaptive capacity remain vulnerable to climate change, variability and extremes" (IPCC, 2007, p. 14) . Climate change activists, Minu Hemmati and Ulrike Röhr, highlight the importance of wide public involvement in the development of adaptive capacity:
Adaptation, which must be context-specific and participatory, requires that all members of the affected communities be part of a climate change planning and governance process. If women [for example] are not fully involved in planning and decision-making… the quality of adaptive measures will be limited and successful implementation will be doubtful. (Hemmati and Röhr, 2007, p. 7) From passive adaptation to active co-evolution Collins and Ison (2009) in the introduction to this special issue argue that two possible interpretations can be made from the etymology of the term "to adapt." These are "to fit" or to "make suitable." The first interpretation, which is also the most commonly used one, is to see adaptation as a passive "fitting into" predetermined conditions. For example if climate change projections suggest that "x" is highly likely to happen, then the communities affected by "x" will need to adapt or "fit into" this outcome. As Ison et al (2007) suggest, this approach is deterministic and allows for little human agency on the part of the community concerned. It is based on a formal, positivist scientific worldview based on mechanistic metaphors and simple linear causal relationships. It is exemplified below in both the predictive-empirical approach in futures studies and the trend-modelling approach in climate change science.
The second interpretation of "to adapt" -to "make suitable" -enables a more active two-way interaction that provides space for an alternative post-normal, postpositivist scientific worldview to come into play (Funtowicz and Ravetz, 1991) . In the latter, arising from the new biological sciences of chaos and complexity, organic metaphors enable causation to be viewed as complex, non-linear (including feedback loops), emergent and self-regulating (Jantsch, 1980; Maturana and Varela, 1980/1991; Thompson, 1991; Masani, 1995; Deacon, 2003; Morin, 2005; Ceruti and Pievani, 2005; Goodenough and Deacon, 2006; Alhadeff-Jones, 2008 ). An interesting metaphoric example has been used by environmental scientists Kai Lee (1993) to express the shift from formal to postformal thinking: the shift from the compass to the gyroscope. This perspective has the potential to transform passive adaptation-or fitting into-into active coevolution-or co-creation. As Collins and Ison indicate in the editorial introduction to this special issue, the notion of co-evolution moves beyond the idea of a "separate environment" in favour of "processes of mutual interaction which in human social systems can be seen as processes of learning and development." In this approach adaptive capacity becomes intimately linked to the concept of social learning. This active co-creating adaptive capacity is aligned to concepts such as the "double-and triple-loop learning" of Chris Argyris and Donald Schön (Schön, 1973) and the "learning organisations" and "learning societies" of Peter Senge and Otto Scharmer (Senge et al., 2005) . Links between these approaches and the adaptive management and resilience Approach to managing long-term socio-ecological change (Gunderson, 1999) could also be fruitfully explored.
Understanding Futures Studies: A Typology of Approaches
Given the significance of the climate crisis, one might expect the academic discipline of futures studies, which has been evolving over several decades, to have something to contribute. Futures studies is a transdisciplinary, transnational and multi-sectorial field which includes thousands of academics and practitioners, many of whom operate globally.
There are many possible ways to frame the recent history of futures studies and, within these, the development of various futures epistemologies or traditions may be observed. While acknowledging that futures thinking has a much longer tradition than the late twentieth century, a typology 1 of five traditions of futures studies have been identified since the 1960s (Inayatullah, 1990; Ramos, 2003; Slaughter, 2003 , Gidley, 2004 ) (see Table 1 ). These include:
• The predictive-empirical tradition originated in the USA. It arose initially from US defense intelligence but was supported as a methodology with broader purposes by the formation of the World Future Society in the 1960s. This research refers to a one and only future that empirical trends suggest, and is often referred to as the (singular) 'probable future.' This approach still dominates the literature base. A strength of this approach is its perceived objectivity and values neutrality. Its weaknesses may include narrowness in focus and lack of contextual awareness. It also implies that that trends are inevitable and this can be disempowering if the trends are negative.
• The critical-postmodern tradition originated in Europe and grew out of a critical social theory tradition which sought to balance what it perceived as the overly empiricist approach of many futurists in the USA. This led to the foundation of the World Futures Studies Federation in the early 1970s, which continues to this day to support a critical approach to futures (Dator, 2002; Ramos, 2003) . This approach is normative and is often referred to plurally as 'preferred futures.' A strength of this approach is that it makes explicit the-often tacit-contextual and values dimensions and thus leads to a questioning of 'business as usual'. A weakness is its perceived subjectivity which can sometimes lead to excessive relativism.
• The cultural-interpretive tradition arose in large measure from the work of those futures researchers who sought to include non-Western cultures and to invoke a deeper consideration of civilizational futures (Sardar, 1994; Inayatullah, 1995 Inayatullah, , 2000 Nandy, 2000; ) . This approach opens up the possibilities of alternative, particularly non-Western futures, and is a crucial part of the dimension that may be referred to as 'possible, or alternative, futures'. Strengths of this approach include its creativity and engagement of multiple perspectives. A weakness is that proposed alternatives may lack feasibility.
• The prospective-action research approach seeks to facilitate empowerment and transformation through engagement and participation. It was initially developed by French and later Swedish futurists and has been emphasised in Australia (Berger, 1964; Bjerstedt, 1982; Boulding, 1988; Hutchinson, 1992; Wildman and Inayatullah, 1996; Gidley, 1998) . This could be referred to as 'prospective' or 'participatory futures', depending on context. The most obvious strength of this approach is that it engages participants in research projects, empowering them to question and act on alternatives to 'business as usual'. A weakness is that if it does not also take account of relevant empirical research, it may lack legitimacy in positivist scientific circles.
• The integrative-holistic futures approach is a relatively new and somewhat contested territory. It is potentially the broadest and deepest possible approach to futures as it can integrate aspects of all the other approaches (Voros, 2001; Slaughter, 2003; Gidley and Hampson, 2008; Gidley, forthcoming) . Because of its grounding in complex, integrative and transversal epistemologies it maximises potential for facilitating and enabling normative 'planetary futures.' The strength of this approach is its breadth of scope which may enable the integration of different methods as appropriate to different contexts. However, too much breadth may also be perceived as a weakness in that it may sometimes lead to a lack of depth.
These are not mutually exclusive approaches, nor should this conceptualisation imply a linear developmental model. These are all suitable pathways to futures research depending on the context. Well-informed futures researchers may utilise any or all of these traditions depending on their operational context. Each approach represents different epistemological underpinnings, which, to some degree, parallel similar developments in other knowledge spheres. As indicated above each of these approaches has strengths and limitations as does futures studies as a field. Being transdisciplinary, the insights and methods of futures studies can be applied within many fields and across multiple issues. However, its contributions are yet to be widely adopted. At a time when the pace of change is accelerating, and environmental issues such as anthropogenic climate change are upon us, both the natural sciences and social sciences could benefit from a greater understanding of how to think about the future. The ontological, epistemological and methodological contributions of futures studies have been overlooked and too much research mirrors the short-termism of much government policy-making. Futures studies is not without its drawbacks, however. Unfortunately its reputation as a serious academic field has been tainted by the uptake and over-use of well-known futures methods such as scenarios in non-scientific ways by business consultants. Futures studies often focuses on very complex themes and, consequently, not all relationships can be fully teased out and conclusions have to be recognised as reflecting a degree of uncertainty. Futures studies are also not 'values-free' as deliberations are influenced by the cultural and individual values of participants, stakeholders, researchers and any organisational frameworks involved (Paulsen, 2005) . 
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Source: Gidley, 1998; Gidley, Bateman, & Smith, 2004; Inayatullah, 1990; Inayatullah, 2004; Slaughter, 2008 These issues are addressed in discussions of validity and trustworthiness in the futures studies literature (eg see Inayatullah, 2003) . Taking these issues into account, policy and planning initiatives for climate change adaptation based upon futures approaches do need to be implemented within the cautionary frameworks of adaptive management.
Futures Studies and Climate Change: Towards A Dialogue of Approaches
In the light of this overview of key futures research approaches, it may be useful to consider which-if any-of these approaches are being utilised by climate change researchers investigating dimensions of climate futures. A scan of the literature followed by a request to members of the World Futures Studies Federation 2 via their electronic discussion board supports the proposition that only a limited range of futures approaches are currently being utilised by climate researchers. Two of the most commonly used are trend analysis/modelling and scenario mapping based on the trends/models projected. The former methods are heavily weighted towards the empirical/predictive approach in futures studies while those scenarios that offer alternatives to 'business as usual' lean more towards the critical and interpretive approaches. Although the futures studies field has developed and diversified its theories and methods considerably over the past four decades, and has developed a substantial knowledge base (Slaughter and Inayatullah, 2000) , very little of this knowledge base has as yet influenced climate change research. This claim has been further substantiated by a recent study of the extent to which the substantial literature used in the IPCC reports includes futures references. Nordlund (2008) surveyed the reports from IPCC Working Groups II, III and IV and found that only six of the 13,000 references were from known futures journals (five from Futures, and one from Futuribles). In addition, seven 'known (by the author of the study) futures scientists' were referred to in the reports. The IPCC reports -like most climate change research -focuses on 1) the physical science basis, 2) adaptation and 3) mitigation. Nordlund notes that although it is not surprising that futures research is not highly referenced in the first of these, it has much to contribute to the other two areas. The present paper takes up this challenge by introducing a dialogue between futures studies and adaptation -in particular active adaptation, which we also refer to as co-evolution -and which may in turn influence mitigation in local ways.
Although limited interaction seems to have occurred between the two fields to date, it may be useful to explore whether any parallels can be found between the above futures typology and current approaches to climate change. Epistemological parallels between the fields can open up possibilities for conceptual bridges to be constructed. Upon such conceptual bridges, the potential knowledge transfer between those futures studies and climate change approaches that are epistemologically aligned can be created (See Table 2 ). The scope of this paper does not allow a full explication of how such knowledge transfer would be enacted across all these epistemological approaches. However, the following discussion offers some initial steps in the development of an innovative theoretical proposition to be further explored in subsequent research. Clearly the predictive/empirical approach to climate change using trend analysis and modelling is epistemologically aligned to the predictive/empirical approach to futures studies. Empirical data based on past trends forms the basis of the type of scenarios that are often used to present climate change data. While these may be intended to evoke mitigatory change, in effect, they may elicit little engagement or motivation from local communities who have limited ownership of such a process. There may be some value in furthering discursive collaboration between climate scientists and empirically oriented futures researchers. Such collaboration would focus on the notion of the "probable climate future." Although this scientific research base is crucial in establishing the likely parameters of climate change, its assumption with regard to climate adaptation is that "trend is destiny" which is a passive approach to adaptation (relating to the first definition above "to fit into"). Such predictive methods bring too much closure to the situation leaving communities feeling disempowered and helpless to make appropriate changes. There is a lot of literature on the helplessness and disempowerment of young people about the negative future scenarios presented to them almost as fact (Eckersley et al., 2007; Gidley, 2001 ).
The critical futures tradition questions the empiricist notion of "trend as destiny" and unpacks the narrowly and negatively constructed "probable future", thus opening up such questions as "Whose future is being predicted?" "Whose science is being used to measure the trends?" and "Who decides what is preferred?" This normative approach to envisaging preferred futures appears to have its parallels in United Nations climate protection initiatives such as the United Nations Framework Convention on Climate Change (UNFCCC) agreement (1992), the Kyoto Protocol (1995) and the annual Conference of Parties (COPs), all of which provide means both for critiquing existing climate insensitive activities associated with hyper-development and collaboratively designing targets for reduction of GHG emission in order to enable "preferred climate futures". The IPCC reports are an example of long-term futures thinking which critiques the status quo and proposes normative preferred futures, e.g. of carbon emissions. It has been referred to as a climate change approach which futures researchers could learn from (Tonn, 2007) .
If climate change researchers took a lead from the cultural/interpretive futures tradition, they would go beyond mere critique of the empiricist approach and question the very basis of the categories of knowledge on which the Western worldview rests. Such an approach would critique the Western development model at its heart in line with postcolonial and postindustrial discourses, arguing that the hyper-development catalysed by neoliberal globalisation is not the only way for all societies to "develop". The cultural/interpretive futures literature could evoke alternative "possible climate futures" through questions such as: "What might climate futures look like if more voices were heard from the "cultural Other" such as indigenous elders, women, future generations or non human sentient beings?" A good example of climate protection aligned to "possible or alternative futures" is the Climate Alliance of European Cities with the Indigenous Rainforest Peoples.
4 Another cultural/interpretive alternative to the dominant futures discourse is the perspective from women involved in working for a broadening of climate change policy (Hemmati and Röhr, 2007) .
The prospective/participatory futures approach involves both informed forward thinking and active participation/engagement, to enable its empowering and transformative potential. While climate change activism is clearly both participatory and action-oriented, it needs to be also well informed about the complexity of climate issues in order to claim wider legitimacy. An emergent climate change methodology, which is utilising the prospective/participatory futures approach, involves community based scenario building. This approach is exemplified in the case study reported in this paper. Such an approach could be much more widely used in climatevulnerable communities worldwide to increase both the empowerment of threatened communities and to enable the kind of social learning that would assist with active, co-evolutionary adaptation (rather than passive adaptation to the 'future-as-given'). It has been suggested that there are "fields of tension" when engaging in participatory research arising between the struggle to legitimate the research process, and the desire to focus on reducing climate impact through the goal of "sustainabilityand possibilities for actual change" (Gunnarsson-Östling and Larsen, 2008) . If this tension can be overcome by the integration of sufficient scientific data into participatory community scenario-building processes, it may even facilitate increased motivation towards those small household actions that could mitigate climate change if they reached a critical mass-enabling "participatory futures."
What then might the integrative/holistic futures approach have to offer in the climate futures arena? Anthropogenic climate change is a planetary issue of meta-proportions and metacomplexity. It will require both global/planetary collaboration and holistic/integral/transversal epistemologies and strategies if we as a species are to turn around the current alarming trends. It appears that most nations continue to behave nationalistically-putting concerns for their economic competitiveness ahead of their commitment to meeting the global targets recommended by the IPCCC protocols. In this light, and until the 'global imaginary' (Steger, 2008) has become more established, increasing the visibility of international collaborative work on climate change is vital if the health and well-being of the planet is to be valued, ahead of nationalistic interests. It would seem that at this point in time, notions such as "integral futures" and "planetary futures"
are not yet sufficiently embedded in either the futures field or the climate change field. However, the epistemological and methodological approaches to be found in the emergent integral futures approach clearly have something to offer to climate futures. Recent research from the integral studies field has begun to address this issue from a more integral perspective (Esbjörn-Hargens, 2009) including an upcoming special issue on climate change of the Journal of Integral Theory and Practice.
While it is beyond the scope of this paper to expand on the potential all of the above futures approaches if applied to climate change research, the case study below exemplifies how the authors of this paper have begun to explore such knowledge transfer in one of these five approaches. The following study is an attempt to apply what we refer to above as the prospective/participatory futures approach in a participatory research project with a climate vulnerable community.
Participatory Futures Facilitating Active Co-Evolutionary Adaptation
This section presents a community-based case study that enacts participatory futures approaches to climate change adaptation. The case study actively involves a diversity of participation from the local communities in the re-visioning of their region in the face of potentially rapid climate change. In this regard the researchers enact a movement beyond merely assisting their communities to passively adapt to climate change. By engaging and empowering the members of these communities to be active collaborators in re-visioning and developing scenarios about their communities, the study provides tentative steps towards facilitating coevolutionary adaptation to climate change.
Engaging an inland Victoria farming community in climate change adaptation work
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The setting and aims of the project The Hamilton region in Victoria, Australia, is a rural farming community consisting of several small towns and the regional centre of Hamilton. The Commonwealth Scientific and Industrial Research Organisation (CSIRO) and Bureau of Meteorology (2007) predict a warming, drying climate with a consequent reduction in groundwater volumes and increased frequency and severity of droughts. Water supply is already a critical issue, with the region experiencing a '… supply deficiency of 1000ML per annum based on the last 10 years water yield from the Catchment' (Wannon Water, 2007 p1) . This has necessitated ongoing water restrictions and forced changes to household and farming practices. The challenges the community face have led to a high local interest in understanding and responding to climate change.
Climate change has been a focus of discussion in the Community Reference Group associated with the 'Local Global Project' conducted by researchers at RMIT University since 2006. A public forum with a range of 'expert' guest speakers on climate change was held in April 2007 to aid understanding of climate change issues in the community. The researchers were then asked by community members to find ways to assist them with addressing climate change in the region. It was decided that a scenario thinking workshop on the impacts of climate change and the future of the region would be a useful next step.
The researchers did not expect the community members to develop 'scientifically or technically sound answers' on how the community should adapt to climate change. The scenario thinking workshop was undertaken as a process to find out what community members currently thought about climate change adaptation issues, to engage them in dialogue on the complexity of the issues involved, to gather their adaptation ideas and to build their awareness that many different possible futures may unfold based on actions they do or do not take as well as changes that occur to the climate.
Through undertaking this process it was hoped that those who participated would continue the discussions outside of the workshop, leading to ongoing planning and action on climate change adaptation within the region. The scenario stories once written up would be a tool for furthering these discussions with those that hadn't participated in the workshop. The scenario stories would also be useful for government educators and policy makers who could use them to identify any misunderstandings or gaps in awareness of climate change issues within the community. Targeted information and capacity building programs to address such gaps could then be developed.
Futures study approach/steps
The Hamilton scenario thinking workshop was held on 4-5 February 2008 using a prospective / participatory futures approach. Forty-one people participated (18 female, 23 male) including several farmers, a retired school principal, a church minister, Aboriginal community leader, a publican (ie hotel operator), local shire councillors, a Country Fire Authority representative, artists, business personnel, and two new migrants to the area. Prior to the workshop participants were sent some pre-reading, which included the scientific predictions of climate change for the region and the current Council Strategic Plan 2005-2009. Participants were also asked to complete a small survey to determine their current understanding of climate change in the region and to describe their preferred vision for the future of the region.
At the workshop participants were split into four small groups and taken through a process for identifying and discussing the many factors likely to affect their community's development in the future. They explored and voted upon what they felt were the most critical factors facing their community -those which would have a high level of impact and where the outcome of that impact was highly uncertain. Each group was then allocated one of the top four critical factors to use as the starting point for generating their inductive scenarios. Throughout the two days a number of plenary sessions were held where each small group reported back on their developing scenario and received input from the other participants. This ensured differentiation between the scenarios.
The scenarios produced did not focus on disputes about what level of climate change would occur nor on the effectiveness of different adaptation strategies. They focussed on the adaptation challenges facing the region and the likely impact of these. By lunch time on day two four broad scenarios were mapped out. In plenary each group told their scenario then a discussion was held about the implications of that scenario for the future of the region. After hearing all four scenarios a list of possible strategies and desired next steps was generated.
Workshop findings
As a result of creating the scenarios, participants in the workshop could see a range of implications that they as a community needed to consider and plan for. They saw a need to find ways to influence individuals to take action to reduce their carbon emissions and adapt their homes and lifestyles sooner rather than later. They saw the opportunity to learn from other cultures and those who have already taken action. They recognised that their current mental health and community welfare services were not sufficient to cope with the increased demand predicted in many of the scenarios. They identified a need for preventative programs and early intervention programs for farmers and families at risk. The idea of creating a National Centre for Farmer Health was raised. Nutrition and healthy lifestyle education programs were also suggested as a way to prevent health problems. Diversifying sources of farm income by moving away from monocultures to a range of different crops and other sources of income were seen as ways to minimise vulnerability of farmers to climate change.
The participants saw a need to undertake activities to build community cohesion and support each other through tough times. They saw a need to develop disaster response plans to cater for a possible influx of climate refugees from southern Asia and the Pacific and they also wanted to start cultural exchange initiatives and awareness raising initiatives now so that it would not be such a shock to the current population if an influx of migrants did occur. Participants also highlighted a need to consider ways to attract people and businesses to the region. Expanding educational and employment opportunities were seen as key in this regard. This was also seen as a strategy to help stop the trend of youth leaving the region. The participants saw an opportunity for their educational organisations to specialise in environmental education and teach Aboriginal and Asian perspectives of environmental management.
The participants also identified a range of desired further research. This included research into ways to farm effectively under drought conditions and ways to minimise water use and ensure water security. It also included research on the implications of a future shortage of oil and oil-based products on farming practices, transport of produce and the functioning of other aspects of community life. Research into the implications of 'corporate farms' run by large multinational companies and increased mechanisation of farming practices on employment levels in the region was also recommended.
Towards the end of the workshop participants were asked what they would like to see as the next steps of this project. The participants identified a range of strategies including generating a report on the scenarios that could be widely distributed throughout the community; having secondary school students comment on the scenario stories, possibly to make movies about them; and have the scenarios told on Radio National. Of course, a starting point would be for participants to share insights they had gained at the workshop with family and friends in order to inject more urgency into community discussions about future lifestyles in the region, which, in turn, might encourage people to think more urgently about what they can do now to reduce greenhouse gas emissions. Some participants raised the difficulties involved in getting local organisations and agencies to work together and so an emphasis was placed on a need to build more effective partnerships. There was enthusiasm for completing the local future stories so that the challenges they raise could be discussed widely across the community. It was noted that the shire council and other government organisations needed to review their strategic plans for the future.
Since the workshop and next steps
After the workshop the four broad scenarios and all the associated workshop materials were given to two local writers who were allocated the task of turning them into more detailed scenario stories. The writers worked in consultation with a range of workshop participants and the researchers to develop four plausible stories set well into the future. Three of the scenarios are set in 2030 while the fourth is set in 2050.
Drafts of the stories were presented at a one day community workshop 21 June 2008 and feedback sought. The community writers continued to develop the stories based on the feedback. The resultant scenario stories have been published in a report titled 'Unexpected sources of hope: climate change, community and the future' available in hardcopy and online (see Nadarajah et al., 2009) 6 . A public event to launch the report occurred in Hamilton on 3 June 2009 with an associated article appearing in the local newspaper, the Hamilton Spectator, on 9 June 2009. Locals have been asked to read the stories and provide feedback to the researchers. Copies of the report have been distributed widely to local schools, community groups, government and business organisations. The researchers have met with local government representatives and others to discuss potential next steps. The researchers intend to initiate follow up projects with community members as a part of their ongoing Local-Global Research Program in Hamilton.
It is hoped that the workshop participants and non-participants who read the stories will be motivated to initiate actions to address climate change adaptation issues without researcher involvement. One example of this is actions undertaken by Rosie Rowe, a workshop participant, who went back into the Western District Regional Health Service after the workshop and produced a policy for how health services might respond to a wide range of climate change related health challenges. This report has been circulated across Victoria (Rowe and Thomas 2008) .
Methodological reflections
The participatively produced scenario stories place scientific predictions of climate change into a format that readers can relate to more clearly. For example the CSIRO (2004 p5) predict that in the Glenelg Hopkins Region of which Hamilton is a part there will be 'annual precipitation decreases likely (annual changes of +3 to -10% by 2030 and +10 to -25% by 2070)'. In the Hamilton scenario stories the above statement is translated into different possible future climates and examples of what the Hamilton region would look like living under those climate conditions, the challenges community members would be facing and how they may be responding. It provides a rich context that readers can use to interpret the meaning of the scientific data. The local community members can create powerful images in their stories referring to changes to specific streets, community facilities, buildings and farms. Such depth of local detail could not be produced by the scientific experts who do not live in the area. The participatively produced scenario stories are a useful complement to the scientific predictions. Both are necessary.
Mayer (2006 p2) explains the power of stories: ... [T] here is good reason for the ubiquity of stories: narrative is the fundamental human device for enabling collective action. First, narratives play an important role in constituting mind: enabling memory, structuring cognition, making meaning, and establishing identity. Second, because we are creatures constituted by narrative, we can be called by stories: engrossed by them, moved emotionally by them, persuaded by them, and ultimately motivated to act by them. Third, because narratives are shared, they can operate at both the individual and the collective level, constructing common desires, enlisting participation in a common drama, and scripting collective acts of meaning. Narratives are particularly important tools for empowering communities of resistance, which face significant obstacles to collective action and which, therefore, operate at considerable disadvantage in the political arena. It should be no surprise then that narrative politics is particularly prevalent in social movements.
The Hamilton scenario stories summarise a set of possible and plausible futures as developed by the sub-set of community members participating in the workshop. Different participants are likely to lead to different scenarios. This is expected. The scenarios produced are not "set in stone", but expected to be modified as they are distributed and discussed more widely within the community. They are a starting point for discussions: a catalyst for social learning about climate change and the desired future for the region.
The scenario stories are a tool that can be utilised by community members (residents, farmers, business personnel, government agencies, etc) to identify what are desirable and undesirable possibilities in the future. They can then plan and take actions that will facilitate desired changes, minimise undesired changes, and make the best of undesired changes that can not be prevented. Some of these changes will relate to adaptation to climate change, some will not. The scenario thinking process highlights the complex and interconnected nature of adapting to climate change, regional / town planning and community development. It highlights the need for ongoing discussions, planning and actions to influence the future that unfolds. The scenario thinking workshop and scenario stories that were created are small steps in the journey.
The case study shows one approach to using scenario thinking -a prospective/participatory futures approach -to climate change adaptation. Scenario thinking is also being incorporated into another participatory futures methods to build resilience to climate change within "sea change" regions (ie. coastal regions experiencing rapid population growth). However, because of the highly transient and heterogeneous composition of sea change communities (Smith and Doherty, 2006; Smith and Thomsen, 2008; Smith et al., 2008) , which compounds the inherent complexity, uncertainty, and high decision stakes associated with climate change (Smith, in press ), some alternative methods are also proposed to be incorporated. o Assessmentofcommunityclimatechangeadaptationprogress o Assessmentofchangesincapacity(eg.improvementsinsocial capital)
• Transferthroughexistingnetworksandinterfaceorganisationstargeting otherseachangecommunities
STAGE IMPLEMENTATIONSTRATEGY
As Smith and Thomsen (2008) highlight, "The issue for sea change communities is the rate of change in low population areas, where the effects of high percentages of growth on relatively small communities may not be as easily absorbed as in the cities" and may adversely affect societal response to sustainability challenges and natural disasters (eg. sea level rise, storm surge, and flooding). The coupling of two significant drivers of change (ie. climate change and the sea change phenomenon) present challenges for the development of effective climate change adaptation strategies. As a result, the approach suggested in the case study will be adapted to include community action planning coupled with: (i) an assessment of changes in perceptions of adaptive capacity; and (ii) institutional analysis to determine procedural and structural barriers and opportunities for adaptation. The proposed method is expected to have particular utility for sea change regions and other regions experiencing rapid demographic change as it facilitates learning on behalf of residents as well as institutions and therefore learnings are less likely to be lost due to demographic shifts as the transience of knowledge is diminished through the institutionalisation of that knowledge. Furthermore, the sharing of capacity changes enables new residents to learn from the past experiences of other residents. Figure 1 presents a summary of the community visioning method proposed for sea change regions with suggestions for how the method may be applied in practice.
While the proposed method designed for use in sea change or other transitional communities has yet to be validated through application, a review of the outcomes of the approaches on which the method is based indicates the following likely outcomes for each stage (Figure 2 ). • Descriptionsofpreferredfuturesandperceptionsofriskandadaptivecapacity amongseachangecommunitiesincludingcommunityactionplans(eg. identificationofcoastallifestyleandamenityvalues)
• Identificationofexternalinfluencesonadaptivecapacityforvariouscommunity sectorsincludingrecommendationstodecisionmakersonwaystoenhancethe adaptivecapacity(eg.pushandpullfactorsaffectingpopulationgrowth)
• Sociallearningandbehaviourchangebenchmarks
• Documentedlessonsfromtheapplicationofthemethodforotherseachange communities
STAGE EXPECTEDOUTPUTS
For example, community action plans that are developed collectively based on a shared preferred future are likely to engender widespread commitment and implementation; similarly, social learning and behaviour change benchmarks may: (i) provide a source of motivation and empowerment based on progress made each time these are revisited; and (ii) help to improve the knowledge and capacity of new residents to respond to climate change within the local context.
Reflections
Climate change adaptation is a social process. It is planned, implemented and managed under particular social conditions and to serve particular social ends. Indeed, even where the ends appear to focus on the protection, conservation or management of particular natural assets, these are always servant to the heritage, economic or political wishes of communities and it is here that it is fundamentally important to understand various practices of power and governance in decision-making. As a result, the use of futures methods must be context-responsive. For example, within sea change communities, climate change adaptation impacts are further compounded by other social processes (eg. population growth and changing demographic composition). Beginning the dialogue on these dynamic socio-ecological processes inherent in sea change communities is a critical first step in building resilience through understanding probable, and preferred possible futures. Thus the method proposed for the sea change regions may help participants articulate their preferred futures and perceptions of adaptive capacity to achieve them. It will also allow for the identification of external influences on adaptive capacity, together with monitoring and evaluation of capacity changes over time-through a process of social learning. Enabling participants to create a preferred future, rather than accepting a probable future, is at the heart of this community visioning method.
Conclusions
This paper takes a novel approach to working with climate-vulnerable communities. Beginning the process of bringing together two discourses that have not previously been integrated-futures studies theories and methods and climate change adaptation approaches-the paper potentially enriches both discourses. The authors deepen the understanding of the notion of adaptation by distinguishing between passive adaptation to a taken-for-granted "probable climate change future" and the notion of active, co-evolutionary adaptation. Secondly, several approaches to research in the futures studies field are briefly introduced and subsequently brought into conversation with the main approaches to climate change. It was noted that much of the futuresoriented research being undertaken with regard to climate change is influenced by the dominant methods of empiricist predictive trends and expert scenarios. It was further noted that the futures studies field has developed over several decades beyond the methodological positivism of the predictive/empirical approach to include post-positivist futures approaches such as critical, cultural/interpretive, participatory, and integrative/holistic.
This proposition was then supported by a case study that is primarily aligned to the prospective-action research futures approach. The case study reflects a critical distance from the "trend is destiny" assumption of predictive methods, and enacts a participatory method. The key learning from the case study emphasises that climate change adaptation is a social process that takes place amidst the complex and interconnected nature of a region and community. Participatory visioning and scenario activities therefore need to be seen as long-term commitments by their sponsors in order for strong community partnerships for adaptation to be forged. The recognition of uncertainty in the results of such activities also highlights the need for ongoing discussions, planning and actions to influence the future that unfolds. While the application of participatory methods in the case study was widely accepted in that particular context, alternative and/or supplementary methods may be required in other contexts (eg. sea change regions).
It is proposed that such participatory approaches, which are designed with the appropriate context in mind, can facilitate deep social learning. Such social learning can be regarded as an example of active, co-evolutionary adaptation-as facilitated through participatory approaches to community scenario building. This is a contrast to the type of passive adaptation called for by predictive trend modelling of a "probable climate change future". This co-evolutionary approach is not only adaptive but also potentially empowering and resilience-building for vulnerable communities struggling to come to terms with the threats to their livelihoods and lifestyles of climate change.
